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Introduction
In the presence of financing frictions, sustaining financial flexibility becomes one of the most important objectives of Chief Financial Officers (Graham and Harvey, 2001) . Financing frictions prevent firms from investing in valuable projects in some states of the world. Choosing policies that preserve the flexibility to respond to periods of unexpected financial shortages may therefore create value by ensuring efficient investments. In recent years, a large body of research has evolved around this topic (Denis, 2011) . While the earlier literature considered mainly the link between financing frictions and investment, more recent studies focus on the relation between financing frictions and cash holdings, i.e. the cash stock that a firm has available. Few insights have so far been gained on the comprehensive choice of investment, financing and corporate liquidity.
We try to fill this gap and study simultaneous decisions on investment, net debt issuance and change in cash holdings for a large sample of US corporates between 1980 and 2014. We employ three-stage least squares (3SLS) estimation techniques to account for the endogeneity between the respective decisions.
Building on the results of the earlier literature (cf. Acharya, Almeida, and Campello (2007) ), we partition our sample not only according to companies' financial constraints but also with respect to their needs to hedge against future shortfalls in operating income, i.e. a potential lack of internal funds for arising investment opportunities. In doing so, we essentially consider two dimensions of inflexibility that may impact firms' corporate decisions; one being imposed from external capital markets, the other rooted in internal cash flow mechanisms. We then consider four different groups of firms: Constrained firms with high / low hedging needs and unconstrained firms with high / low hedging needs. As is common in this literature, financial constraints are gauged according to ex-ante proxies for the wedge between internal and external financing costs (payout policy, firm size and credit ratings). High (low) hedging needs, in contrast, are measured by a negative (positive) correlation between the firm's operating cash flows and the industry's investment opportunities.
According to the earlier literature, the distinction with regard to financial constraints is relevant mainly for the cash flow sensitivities of investments and cash holdings (Fazzari, Hubbard, and Petersen (1988) ; Almeida, Campello, and Weisbach (2004) ). In these studies, high cash flow sensitivities have been interpreted as indicators of ex-post financial constraints, so that free cash flows are a prerequisite for investment and for liquidity savings. High sensitivities can be a sign of both underinvestment, if a lack of cash inflows prevents a firm from pursuing promising investment opportunities, but also of overinvestment, if the abundance of cash inflows induces a company to invest irrespective of the efficiency of its investment projects.
The distinction according to hedging needs, in contrast, has so far been shown to be important for financing and liquidity decisions. The corresponding cash flow sensitivities of changes in debt levels and cash holdings indicate different preferences for reducing debt in order to save future debt capacity or for increasing current liquidity depending on the level of operational hedging needs (Acharya, Almeida, and Campello (2007) ).
Our contribution to the literature is threefold: First and foremost, we try to enhance the earlier results on the isolated cash flow sensitivities of investment, changes in net debt and cash stocks by studying contemporaneous corporate decisions. In particular, considering firms with different combined levels of financial constraints and hedging needs enables us to assess whether a high investment-cash flow sensitivity is a sign of underinvestment or rather of overinvestment. This is because the level of hedging needs indicates whether or not cash inflows coincide with investment opportunities. We deal with the ensuing problems of endogeneity by employing 3SLS estimation techniques. Second, we examine also the sensitivities of corporate decisions towards their investment opportunities as measured by Q and the interrelation between investment, debt and liquidity choices in a comprehensive approach. This permits to draw a fuller picture of the complexity of corporate decisions as compared to earlier work. The comprehensive analysis also facilitates examination of the ways in which firms resolve financial squeezes stemming either from external constraints or internal hedging needs. Finally, we deliberately collect a broad set of U.S. firms (excluding financials and utilities only) that spans several industries and time periods. Doing so allows us to gain insights beyond the group of manufacturing firms that have been the focus of most earlier studies and to examine also the post-crisis period that purportedly changed corporate investment and financing behavior to a considerable degree.
Accounting explicitly for the endogeneity between corporate decisions, we derive a number of interesting new results. As a first surprising insight, we find that cash flow sensitivities of investment, debt and liquidity choices are generally higher for unconstrained than for constrained firms. With regard to investment decisions, we observe a significant cash flow sensitivity for companies with high hedging needs that is strongest for financially unconstrained firms. High hedging needs represent a temporal divergence between investment opportunities and cash inflows from operations. These firms hence tend to invest as long as internal financing means via cash inflows are available, despite a lack of concurrent investment opportunities. This may be taken as evidence of Jensen's (1986) overinvestment hypothesis applying particularly to financially unconstrained firms with high hedging needs.
While cash flow sensitivities of debt and liquidity decisions are also stronger for unconstrained than for constrained firms, we do not find any systematic differences according to hedging needs. When testing the cash flow sensitivities of corporate decisions in different time periods, we observe a substantially smaller size of the effects on investments but a larger impact on cash holdings in the aftermath of the financial crisis in 2007. Nevertheless, the structure of our results remains to hold so that unconstrained firms' corporate decisions are more strongly affected by cash flows than financially constrained firms', irrespective of the time horizon analyzed.
A second interesting result refers to the impact of Q, our proxy for a firm's investment opportunities.
We observe that Q affects the corporate decisions of financially constrained firms more strongly than those of unconstrained firms. Regarding investment decisions, we find significant Q sensitivities for almost all groups of firms that are, however, particularly intense for constrained firms with low hedging needs. Thus, firms with highly contemporaneous cash inflows and capital expenditure opportunities invest substantially more with improving investment possibilities despite their financial constraints. Unexpectedly, these firms also strongly increase their debt levels and raise their cash levels along with Q. Since they do not display high investment cash flow sensitivities (as described above), however, these firms apparently do not (only) use their cash inflows to finance investments but rather tap external debt financing sources while building up cash stocks at the same time. It may be conceivable that the existence of investment opportunities helps these firms to overcome their external financing restrictions. The fact that they save their cash inflows into a parallel liquidity pool indicates, however, that they are not confident of a consistent future access to capital markets.
Finally, when examining the interrelation between investment, changes in net debt and in cash holdings, we find that these are strongest for financially constrained firms and among them particularly for those with high hedging needs. This result appears intuitive in that firms that suffer from both external financing constraints and a dearth of internal funds for contemporaneous investment opportunities need to fine-tune their corporate decisions very carefully in order to be able to operate successfully.
In sum, our results point towards a quite complex corporate decision frame. Accounting explicitly for the endogeneity between investment, financing and liquidity choices, we find that not only the wedge between internal and external financing costs (i.e. financing constraints) plays an important role but so does the wedge between investment proceeds and investment opportunities (i.e. hedging needs). Even more importantly, we observe that these frictions may reinforce each other's impact in a non-monotonic way. This has interesting implications that our study uncovers: We show that cash flow sensitivities of investment are particularly strong for unconstrained firms with high hedging needs, while Q sensitivities of investment are only low for these firms. This may lead to the conclusion that unconstrained firms with high hedging needs indulge in inefficient overinvestments particularly because their investment decisions follow the timing of their cash inflows that are, however, not correlated with their investment opportunities. Constrained firms with low hedging needs, in contrast, display only small investment-cash flow sensitivities but high investment-Q sensitivities. Despite the availability of internal funds for investment opportunities, these firms are shown to rely on additional debt finance but also to build up cash piles. Hence, low hedging necessities for these firms may be seen as a catalyst to avoid inefficient underinvestments. This result nicely illustrates the finding by Bolton, Chen, and Wang (2011) that constrained firms' investment is determined not only by Q but its ratio to the marginal cost of financing. For firms with low hedging needs, these costs will be comparatively low due to the contemporaneous availability of internal financing means.
According to our results, it is the combination of financial constraints and operational hedging needs that influence corporate decisions, in particular investment choices. It seems to be the case that high hedging needs for financially unconstrained firms bring forward more overinvestment, while for financially constrained firms it is low hedging needs that foster less underinvestment. Clearly, the need to hedge against future shortfalls in operating income is ingrained in the industry and production technology that a firm uses and can hardly be influenced from the outside. However, our study shows that changes to the financial constraints of a firm will have different implications for corporate decisions, depending on the level of operational hedging needs. Essentially, reducing financial constraints for firms with high hedging needs may even be counterproductive as it can lead to increasingly inefficient investment behavior.
The paper is organized as follows: Section 2 gives a brief overview of the related literature. Section 3 describes the main features of our dataset and of our empirical methodology. Section 4 presents the main results and Section 5 considers additional factors. In Section 6 we conclude.
Related literature
Whereas the traditional valuation approach following Modigliani and Miller (1958) ascribes no value to capital structure choices and sees cash stocks (i.e. accumulated past cash flows) simply as the mirror image of "negative debt", a large body of research has recently investigated the economic role of financing and current and past cash flows. The studies show that not only investment decisions but also cash policies are value enhancing in a world with financing frictions that entail high costs to external financing activities. Fazzari, Hubbard, and Petersen (1988) are among the first to argue that when external financing is more expensive than internal financing, investment decisions of constrained firms are highly sensitive to changes in cash flow. They subdivide firms according to a priori measures of financing constraints and employ a reduced-form investment Q model, which controls for firms' investment opportunities. Their result follows from comparing the investment-cash flow sensitivities of the different subsamples (see also Hoshi, Kashyap, and Scharfstein (1991) ). In contrast, Kaplan and Zingales (1997) report that investment-cash flow sensitivities are non-monotonic in the degree of financing constraints. In essence, they show that the least constrained firms exhibit the highest sensitivities and conclude that high cash flow sensitivities of investment cannot unequivocally be interpreted as signs of financial constraints. 1 From an agency perspective, a high cash flow sensitivity of investment may also reflect managers' tendency to overinvest when they have access to internal funds (Jensen (1986)), independent of the existence of financial constraints. Pawlina and Renneboog (2005) that asset tangibility positively and significantly affects the investment-cash flow sensitivity of financially constrained firms but not of unconstrained firms. The authors argue that constrained firms can reach a higher borrowing capacity if they invest in assets with a higher degree of tangibility, as these allow an easier use as collateral for new debt issuances. Constrained firms that invest in more tangible assets will then be more sensitive to cash flow shocks. Almeida, Campello, and Weisbach (2004) study the cash flow sensitivity of cash rather than investment in a sample of US manufacturing firms over the 1971 to 2000 period. They observe that only financially constrained firms show a positive cash flow sensitivity of cash and explain that these firms feel a particular need to save cash out of cash flow in order to consistently uphold their ability to invest in valuable projects. Bates, Kahle, and Stulz (2009) study industrial firms in the US between 1980 and 2006 and show a general inclination of firms to increase their cash holdings with increasing volatility of their cash flows. They argue that the precautionary motive to hold cash has increased in importance over time whereas they do not find evidence for an increase in agency conflicts leading to higher cash holdings. Denis and Sibilkov (2010) follow up on the question why cash holdings appear to be more valuable for financially constrained firms than for unconstrained firms. Using a broad sample of US firms between 1985 and 2006, they find that cash holdings are positively associated with capital expenditures for financially constrained firms and that for these firms the association between investment and firm value is significantly stronger than for unconstrained firms.
Despite the benefits of higher cash holdings for constrained firms, the authors show that some of these firms nevertheless hold only small cash balances as they already spend their available cash flows on investment projects without any further ability to build cash reserves. Acharya, Almeida, and Campello (2007) focus more closely on the impact of financing frictions on the tradeoff between debt and cash holdings. They argue that "both higher cash stocks and lower debt levels today increase a constrained firm's future funding capacity and, thus, its ability to undertake new investment opportunities." However, in low cash flow states, the effect of cash on investment will be higher, whereas in high cash flow states, the effect from reducing debt will be higher. Cash and debt are, hence, no longer substitutes when financing is not frictionless. Testing their theoretical predictions on a sample of manufacturing US firms between 1971 and 2001, the authors find that unconstrained firms use their free cash flows to reduce their level of debt rather than save it as cash. Constrained firms, in contrast, vary their cash-debt tradeoff in correspondence with their hedging needs. If they have high hedging needs, they show a strong propensity to save cash out of cash flows. If their hedging needs are low, in contrast, they use excess cash flows to reduce their amount of debt.
Few theoretical analyses have recently started to examine firms' interconnected choice of cash, investment and risk management in light of financial constraints. Starting with the static model by Froot, Scharfstein, and Stein (1993) , subsequent contributions have focused on dynamic risk management. Mello, Parsons, and Triantis (1995) and Morellec and Smith (2007) consider corporate investment and optimal hedging, Bolton, Chen, and Wang (2011) additionally model financial constraints and the firms' cash accumulation process. They show that constrained firms' investment decisions are strongly affected by the ratio between marginal Q and the marginal costs of financing, so that the relation between investment and Q changes along with the source of financing that the firms choose. DeMarzo, Fishman, He, and Wang (2012) consider a similar model but introduce an explicit dynamic contracting problem with moral hazard into the neoclassical Q framework.
In the following analysis, we will try to bring these -partly contradictory -results into a unified framework. Our main focus is on the cash flow sensitivity of investment, net debt issues and changes in cash holdings when accounting for the endogeneity of the corresponding investment, financing and liquidity de- cisions. Based on the literature cited above, we will also test the impact of additional factors such as asset tangibility and volatility of cash flows.
Our results confirm some of the earlier findings but refute others. Supporting Kaplan and Zingales (1997) and Moyen (2004) , we also report non-monotonic cash flow sensitivities of investments. Our observation of a higher investment-cash flow sensitivity for unconstrained than for constrained firms could be interpreted as evidence of overinvestment among the former and underinvestment among the latter group of firms, akin to Hovakimian and Hovakimian (2009) . In contrast to these authors, however, we do not refer to the level of cash flows per se but rather to the correlation between the cash inflows and the investment opportunities, i.e. the hedging needs of a company, in making this argument. Unlike Acharya, Almeida, and Campello (2007) we find that both constrained and unconstrained firms reduce their debt levels and raise their cash holdings with increasing cash flows. Supporting the authors, however, we observe as well that the former effect is stronger for firms with low hedging needs while the latter is more pronounced for firms with high hedging necessities. In addition, we show that firms increase both their debt levels and their cash holdings with increasing investment opportunities with the effects being strongest for constrained firms with low hedging needs. Since low hedging needs reduce the immediate financing costs for investment, the latter finding corroborates Bolton, Chen, and Wang (2011)'s argument that investment decisions are determined by the ratio of marginal Q and marginal financing costs. While our differing results from the empirical literature may be partly driven by our more heterogeneous firm sample, accounting explicitly for the endogeneity of three simultaneous corporate decisions can be expected to also contribute to the new findings.
Sample selection and data description
Our sample consists of public companies incorporated in the United States with financial data available from the quarterly COMPUSTAT database over the period January 1980 to September 2014. We exclude banks, insurance companies and other financial firms (SIC 6000-6999) as their investments and accounting data differ from those of industrial and commercial firms. We also exclude utilities (SIC 4000-4999) whose investment and financing choices are highly regulated. We deflate all dollar series to 1980 dollars. Our data selection criteria and variable construction approach follows Almeida, Campello, and Weisbach (2004) , Acharya, Almeida, and Campello (2007) and Kahle and Stulz (2013) . We drop from the raw data those firm-quarter observations for which total assets, sales, or cash and marketable securities are negative.
We also retain only those observations for which total assets and sales growth is less than 100%. This procedure ensures that we solely consider firms that are not too strongly impaired by extreme corporate events leading to large jumps in their business fundamentals. Furthermore, we discard firm-quarter observations for which cash and marketable securities are greater than total assets or for which short-or long-term debt exceeds total assets. Firms with debt balances exceeding total assets are close to bankruptcy leading to distinct, non-standard financing and investment policies. Finally, we also eliminate those firms whose Q is either negative or larger than 10. This procedure follows Gilchrist and Himmelberg (1995) , Almeida, Campello, and Weisbach (2004) , Acharya, Almeida, and Campello (2007) and attempts to reduce problems in the measurement of investment opportunities. Our final sample consists of 640,393 firm-quarter observations.
As regards variable construction, we define Invest as the ratio of capital expenditures (item #90) to the book value of total assets (item #44), ∆Debt as the ratio of net long-term debt issuances (COMPUSTAT item #86 -item #92) to total assets, and ∆CashHold as the changes in the holdings of cash and cash equivalents (item #74) divided by total assets. 2 We estimate the following empirical model in a 3SLS system:
We calculate CashFlow as the ratio of income before extraordinary items plus depreciation and amortization minus cash dividends (item #8 + item #5 -item #89) to total assets. Size is computed as the natural logarithm of sales (item #2) and controls for economies of scale in both investment, cash management and financing choice. Our proxy for investment opportunities, Q, is calculated as the sum of total book debt and market value of equity less inventories ((item #51 + item #45) + (item #14 x item #61) -item #38)) divided by total assets. This procedure follows Chava and Roberts (2008) , but for reasons of consistency we divide by total assets rather than total capital. Lagged levels of the dependent variables are used as additional regressors to identify the system. Here, Debt is determined by the level of long-term debt (item #51) divided by total assets and CashHold is given by the level of cash and short-term investments (item #36) divided by total assets. Variables firm and quarter absorb firm-and time-specific effects, respectively.
In some specifications we also include the independent variables Intang, which is defined as the ratio of a firm's intangible assets (item #33) to total assets, and the volatility of the cash flows CFVol, which we define on the basis of Opler, Pinkowitz, Stulz, and Williamson (1999) . For this, we calculate each firm's standard deviation of cash flows over the previous 40 quarters and take the industry average based on the two-digit SIC code.
In the literature, several methods for identifying the level of financial constraints have been employed.
Correspondingly, we use different approaches to sort firms into financially constrained and unconstrained categories: In the first, we rank the firms in our sample according to their payout ratio (dividends and repurchases to operating income) for each quarter of the observation period. We assign to the group of constrained (unconstrained) firms those in the bottom (top) three deciles of the payout distribution. In the second approach, we partition the sample according to size, assigning to the group of constrained (unconstrained) firms those in the bottom (top) three deciles of the size distribution per quarter. 3 Finally, we also use the lack of a bond rating as a proxy for financial constraints. Given that firms may also choose not to use debt and therefore do not solicit a credit rating, we require that constrained firms do not have a public credit rating while reporting positive debt at the same time (see also Faulkender and Petersen (2006) ). As unconstrained firms, we define companies with an investment grade rating (AAA to BBB). We deliberately leave out the group of companies with sub-investment grade rating (BB to D) as for these firms a discrete debt market developed over our examination period with unique characteristics that may not be seen as representative for 3 These approaches of assigning firms to the groups of constrained or unconstrained firms allows for switching between the two groups over time. I.e. a firm does not have to belong to the category of unconstrained / constrained firms over the entire time period. the remaining group of rated firms. These three different partitioning approaches follow Fazzari, Hubbard, and Petersen (1988) and have since been used extensively in the literature.
With regard to identifying firms with high or low needs for hedging against future income shortfalls, we follow Acharya, Almeida, and Campello (2007) . The basic problem in classifying the relationship between a firm's operating cash flows and investment opportunities is that the typical proxies for investment possibilities are not exogenous to cash flows. Acharya, Almeida, and Campello (2007) suggest several approaches to circumvent these difficulties of which we choose the following two: In the first, we calculate the correlation between a firm's operating cash flow and its industry-level median of R&D expenses, using the firm's twodigit SIC code. This correlation effectively proxies for the correlation between the supply of internal funds and the investment demand facing each firm. We then assign to the group of high hedging needs those firms with empirical correlation below −0.2 and to the group of low hedging needs those with correlation above 0.2. In the second approach, we employ the correlation between a firm's operating cash flow and a proxy of product-market demand to identify hedging needs. Product market demand is calculated as the industry's (two-digit SIC code) median three-years-ahead sales growth rate. Again, we denote as high (low) hedging needs firms with correlation below −0.2 (above 0.2). Table 1 As our sampling firms come from different industries and since we do not discard the smallest firms (we keep firms with market capitalization less than $10 million in our dataset), our data display slightly different characteristics as compared to earlier studies. In particular, leverage ratios in our dataset are a bit smaller and values of Q are higher as compared to the samples of, e.g., Almeida, Campello, and Weisbach (2004) or Acharya, Almeida, and Campello (2007) . Consistent with earlier studies, however, cash holdings are higher and net debt issues are lower for constrained than for unconstrained firms in our sample. We also observe that constrained firms show smaller changes in cash stocks and have lower cash flows that are more volatile.
Finally, constrained firms are smaller and employ fewer intangibles than unconstrained firms. Interestingly, constrained firms do not necessarily display lower values of Q than unconstrained firms. Rather, among firms with high hedging needs they often show higher values of Q. Apart from this variable, there does not seem to be evidence of significant variation in proxy distribution between firms with high and low hedging needs within the same constraint type. In particular, there are hardly any differences between the different subsamples with respect to their investment levels.
Results
This section presents the results from our 3SLS system estimation across the four subsamples of firms, i.e.
the partitions of constrained / unconstrained firms with low / high hedging needs. For ease of exposition, we discuss the results for different sets of explanatory variables in different subsections. Subsection 4.1 presents the results on the cash flow sensitivities of investment, debt and liquidity decisions, i.e. regression coefficients α 1 , β 1 and γ 1 from equations (1) to (3) in Section 3. Subsection 4.2 discusses the Q sensitivities of corporate decisions (coefficients α 2 , β 2 and γ 2 ), and Subsection 4.3 illustrates the interrelations between investment, debt and liquidity choices by displaying coefficients α 4 and α 5 , β 4 and β 5 , γ 4 and γ 5 in combination. Table 2 reports the results from the 3SLS system of equations (1) As can be seen from Constrained firms with high hedging needs invest between 0.3 and 3.6 cents more.
Cash flow sensitivities
How can this result be interpreted? For firms with high hedging needs, capital expenditure possibilities are out of sync with cash inflows. Hence, they lack an important internal means of financing exactly when it would be highly desired. If these firms are additionally constrained from obtaining external capital, it is easily conceivable that they may follow inefficient investment strategies, pursuing only those investment possibilities that are still available once cash from operations flows in and not strictly the most promising ventures (that may arise in-between). While we cannot exclude this underinvestment issue for constrained firms from Table 2 , another channel actually appears to be more important in our dataset: Unconstrained firms should be expected to be able to raise the necessary capital for suitable investment opportunities, even if they arise in times of low cash inflows. If these firms' investments still follow their cash inflows very strongly, this will be a sign of overinvestment. I.e. these firms invest whenever they have the necessary internal financing means available irrespective of the efficiency of the investment projects.
With regard to debt decisions, we find that all subgroups of firms reduce their debt levels with increasing cash flows. The effects are strongest for unconstrained firms, but we do not find consistent differences according to hedging needs. Debt is reduced by between 3.6 and 50.7 cents for unconstrained firms and between 1.2 and 9.2 cents for constrained firms for each additional dollar of cash flow. A similar picture is obtained for corporate liquidity decisions. We find that all subgroups of firms increase their cash holdings Table 3 presents the Q sensitivities of investment, debt and liquidity decisions. It reports the coefficients of the explanatory variable Q (α 2 , β 2 and γ 2 ) in the joint estimation system of equations (1) Interestingly, we find that constrained firms with low hedging needs increase their debt levels much more strongly with increasing investment opportunities than constrained firms with high hedging needs. This is a quite counter-intuitive result as it implies that the former companies, despite the concurrence of investment opportunities and cash inflows, rather make use of additional debt to finance their new investments. At the same time and supporting the point, we observe that they also strongly increase their cash holdings with improving investment opportunities. This may be taken as an indication that the constrained firms with low hedging needs in our sample are able to tap the capital markets, use additional debt to finance promising investment opportunities and save their cash inflows as additional liquidity. They hence seem to feel the need to have a cash pool available as a supplementary safety cushion.
Q sensitivities
While we also observe that unconstrained firms with high hedging needs draw down additional debt along with improving investment opportunities, we do not find a comparably strong effect on cash holdings. This is an intuitive finding as for these firms investment opportunities do not arise at the same time as cash flows in. As a consequence, there is a strong need to use additional debt for financing the projects while the possibility to save cash along with investment possibilities is basically non-existent. It follows immediately from Table 4 that the interrelations between corporate decisions are stronger for constrained than for unconstrained firms and that they are strongest for constrained firms with high hedging needs. As for these firms both dimensions of inflexibility come together, it is not surprising that they need to coordinate their corporate decisions most closely to be able to operate successfully.
Interrelation between investment, debt and liquidity decisions
Regarding investment decisions, we find that almost all subgroups of firms increase their investments along with their debt levels with the effect being stronger for constrained than for unconstrained firms and strongest for constrained firms with high hedging needs. We also observe that constrained firms raise their investment levels by depleting their cash holdings and that constrained firms with high hedging needs display the strongest effect. Altogether, though, the effect of changes in debt on investment is roughly four to five times stronger than the effect of changes in cash holdings for constrained firms with high hedging needs. For unconstrained firms, in contrast, cash holdings play a much less significant role for investments.
From the debt equations, it can be seen that for almost all firms higher cash holdings and higher investments correspond with higher debt levels. While we do not find as obvious differences in the size of the effects between constrained and unconstrained firms for this dependent variable, we do again for cash holdings. Constrained firms' changes in cash holdings are much more strongly driven by changes in net debt and investments than unconstrained firms', both in case of high and low hedging needs. Interestingly, the negative effect of investments on changes in cash holdings is almost always higher than the positive effect of net debt issues. Investments hence deplete cash stocks more strongly than additional debt drawdowns are able to build it up again. However, the relative difference between the two coefficients appears to be smallest for constrained firms with high hedging needs and largest for unconstrained firms with low hedging needs. Hence, unconstrained firms with low hedging needs seem better able to feed their cash stock via free cash flows than firms in the other subsamples.
In sum, we observe that constrained firms with high hedging needs coordinate their investment, debt and liquidity choices very closely. In particular, they show a strong association between higher investments, increasing debt levels and decreasing cash holdings. Constrained firms with low hedging needs show similar but slightly weaker interrelations. Finally, unconstrained firms with low hedging needs display the most relaxed, i.e. least strongly connected, joint corporate decision making.
Additional results

Tangibility of assets and cash flow volatility
The analyses so far considered only the most direct influencing factors of joint investment, financing and liquidity decisions in firms. The earlier literature has, however, identified additional drivers of cash flow sensitivities. According to Almeida and Campello (2007) , asset tangibility should affect the investment-cash flow sensitivity of constrained firms via the ability to increase their debt capacity. Morellec and Schürhoff (2011) deliver further arguments that information asymmetries, which may be approximated by firms' employment of intangible assets, impact cash flow sensitivities of corporate decisions in a dynamic model with endogenous financing constraints. Bates, Kahle, and Stulz (2009) show that cash flow volatility plays an additional role as a risk management motive for cash holdings. In the following, we will examine whether accounting for these two variables, intangible assets and cash flow volatility, in our empirical model (Eqs.
(1) to (3) in Section 3) delivers new results.
We find that firms tend to reduce their investments with increasing use of intangible assets and that the effect is stronger for constrained than for unconstrained firms. 6 As the variable Intang is measured as a ratio of total assets, it can also be defined as the complement of tangible assets that a firm uses, this result appears to support the earlier findings of Almeida and Campello (2007) : Using fewer tangible assets reduces particularly constrained firms' investments. However, as we can see from Table 5 , the inclusion of the Intang and CFVol variables leads to a strongly reduced significance of the investment-cash flow sensitivities. This result is reminiscent of Riis Flor and Hirth (2013) who find that asset redeployability reduces the cash flow sensitivities of investment decisions. 7 What is more, we observe that constrained firms with low hedging needs reduce their investments with increasing cash flows rather than raise them. Overall, the inclusion of further asset and cash flow characteristics in our simultaneous equation model reduces the effect that free cash flows have on firms' investment decisions.
Regarding debt and liquidity choices, our results show that particularly unconstrained firms increase their debt levels and almost all firms reduce their cash holdings along with rising use of intangible assets. With respect to the cash flow sensitivities, our earlier findings remain unchanged: As can be seen from Table 5 , almost all subsamples of firms reduce their debt levels and increase their cash holdings with increasing cash flows with the effects being stronger for unconstrained than for constrained firms. Also, the total size of the effects is hardly different from the equations without consideration of intangible assets and cash flow volatility ( Table 2 ).
The cash flow volatility variable has only infrequent significant associations with corporate decisions in our sample: If at all, we observe effects for firms with high hedging needs. As such, we find that constrained firms with high hedging needs reduce their investments, that unconstrained firms with high hedging needs raise their net debt issues, while both constrained and unconstrained firms with high hedging needs appear to increase their cash holdings along with increasing cash flow volatility. The latter finding supports
Bates, Kahle, and Stulz (2009) who point out the risk management function that higher cash holdings fulfill.
However, while the earlier results stress the importance for financially constrained firms, i.e. the external inflexibility, our findings rather emphasize the internal inflexibility via a firm's hedging needs in driving theses results. Table 6 reports the corresponding Q sensitivities of investment, changes in net debt and in cash holdings when intangibles and cash flow volatility are considered as additional explanatory variables. As can be seen, the results do not change much from those in Subsection 4.2. We still observe that investment opportunities affect the corporate decisions of constrained firms more than those of unconstrained firms. Interestingly, though, the Q sensitivities of debt and liquidity decisions are now larger. Hence, consideration of additional asset characteristics appears to strengthen the pure effect that investment opportunities have on financing and liquidity choices. (1) to (3) (1) to (3) 
Constrained firms Unconstrained firms High hedging needs Low hedging needs High hedging needs Low hedging needs
Crisis effects
The financial crisis 2007/08 has allegedly led to severe and lasting changes in firms' operations and strategies (Kahle and Stulz (2013)). Not only did corporate borrowing and capital expenditures fall sharply, but the shock to financial markets also disrupted established financing practices and relationships. Examining the changes to the joint investment, financing and liquidity choices of corporations in the aftermath of the crisis is not only interesting in its own right but also helpful in order to design effective policies to stimulate corporate investment and, eventually, economic growth.
Reconsidering our analysis for the time period starting immediately after the financial crisis, i.e. from Q3 2007 to Q3 2014, it is even more evident that cash flow sensitivities of corporate decisions are stronger for unconstrained than for constrained firms. 8 Essentially, Table 7 show almost no association with free cash flows at all. Unconstrained firms, while being more cautious in their investment policy than before, use their cash inflows to both reduce their debt levels and build up cash stocks to a much stronger degree than before the crisis.
This conclusion is supported by the analysis of Q sensitivities in the post crisis period as given in Table   8 . A consistently significant impact of Q on investment decisions is only found for unconstrained firms with This table reports the regression coefficients of the Q variable (α2, β2, γ2) from the 3SLS model (Eqs. (1) to (3) in Section low hedging needs. For constrained firms the effect of Q on changes in net debt and in cash holdings also becomes more patchy after the financial crisis. Interestingly, though, the size of the Q sensitivities of debt and liquidity choices increases throughout. Thus, though investment opportunities appear to play a lesser role in the post crisis period, if they are taken into account, they influence firms' corporate decisions to an even larger degree than before the crisis.
Constrained firms Unconstrained firms High hedging needs Low hedging needs High hedging needs Low hedging needs
Conclusion
Accounting explicitly for the simultaneity of investment, debt and liquidity decisions allows to portray a nuanced picture of corporate policies. Corresponding with the earlier literature and reconciling the individual findings on (mainly) isolated corporate decisions, we find that not only financial constraints trigger different strategies for preserving financial flexibility but so does the need to hedge against future income shortfalls.
Generally, we observe higher cash flow sensitivities of investment, net debt issues and changes in cash stocks for firms with a smaller wedge between external and internal cost of capital (i.e. smaller financial constraints) than for those with larger financial constraints. Investment opportunities, in contrast, play a stronger role for constrained than for unconstrained firms. Both of these general results remain to hold for the post 2007-crisis period as well and the cash flow sensitivities of debt and liquidity decisions are even stronger in economic size.
Going into more detail, we furthermore find very high investment-cash flow sensitivities for unconstrained firms with high hedging needs and very high investment-Q sensitivities for constrained firms with low hedging needs. As hedging needs inform about the temporal divergence between cash inflows from operations and the occurrence of investment opportunities, the former result indicates overinvestment behavior of unconstrained firms while the latter refutes underinvestment concerns for constrained firms. Interestingly, constrained firms with low hedging needs strongly increase their debt levels with improving investment opportunities and build up cash stocks at the same time. The latter effect is even strengthened when considering additional firm characteristics (such as asset tangibility and cash flow volatility) that help to proxy for agency conflicts and information asymmetries. Moreover, we find that the positive association between investment opportunities and changes in net debt and in cash stocks becomes stronger in the post crisis period for almost all subsamples of firms.
Overall, we show that constrained firms with high hedging needs show the strongest interrelation between investment, financing and liquidity decision. This observation bears close resemblance to a recent finding by Bolton, Chen, and Wang (2011) who argue that firms' investment choices are strongly dependent on the ratio of marginal Q to the marginal value of liquidity. As constrained firms with high hedging needs in our sample display the largest values of Q and at the same time, by definition of high hedging necessities, perceive a scarcity of cash inflows, these firms need to fine-tune their financing and liquidity decisions to be able to invest successfully.
While this observation may be interpreted as a warning signal from a policy perspective, our findings as a whole imply that financial constraints per se are not necessarily cause for concern. As long as firms are freely able to coordinate their investment, cash and risk management, they should be able to follow valuable corporate policies, even if they suffer from both financial constraints and high hedging needs. Rather, the absence of both types of inflexibility should raise concern as it may give rise to overinvestment behavior. (-20.306 ) (-18.430 ) (-23 .884) L. .048820** -0.046032** -0.109916** -0.116815** (-5.795 ) (-6 .359) (-10 .000) (-13 (-3.396) (9.546) (2.708) (-8 .871) (6.802) (-1.958 ) (-3.199 ) (6.838) (0.160) (-7.178 (-9 .711) (-20.513 ) (-23 .336) L. .040536** -0.034513** -0.086714** -0.121005** (-3.348 ) (-2.953 ) (-9 .860) (-14.440 (-30.788 ) (-14.532 ) (-14 .274) L. .070189** -0.067616** -0.167685** -0.102178** (-9 .097) (-9 .134) (-7 .781) (-7.183 (-22 .974) (-27 .941) (-28 .203) L. .056477** -0.048682** -0.113564** -0.128666** (-8.476 ) (-5.153 ) (-14.673 ) (-16.275 (-17.153 ) (-33.350 ) (-28 .548) L. .033262** -0.039770* -0.100948** -0.105065** (-3.200 ) (-2.348 ) (-15 .053) (-15 (-36.726 ) (-16 .367) (-17 .200) L. .065356** -0.069849** -0.104314** -0.175853** (-11.440 ) (-8.334 ) (-7 .555) (-9 (-14 .290) (-3 .398) (0.310) (-9 .377) (-0.442 ) (2.550) (-14 .121) (-1.607 ) (4.323) (-16 .392) (-3 .500) (-20.582 ) (-16 .364) (-18 .137) (-22 .859) L. .075423** -0.081233** -0.169475** -0.219003** (-5.337 ) (-4 .960) (-8.773 ) (-12 (-7 .308) (-23 .670) (-28 .099) L. .054537* -0.064461* -0.119305** -0.190437** (-2.355) (-2.137 ) (-8.702 ) (-12 (-17.128 ) (-4 .601) (1.209) (-13 .621) (-3 .099) (1.341) (-10 .758) (-0 (-26.965 ) (-15 .541) (-16 .026) L. .117620** -0.133607** -0.447913** -0.194340** (-8.094 ) (-9 .013) (-10 .236) (-6.798 (-18 .692) (-4 .678) (1.286) (-14 .857) (-3.145) (1.325) (-10 .432) (-1.027) (2.655) (-8.947 ) (-2 (-27 .272) (-14 .510) (-12 .536) L. .121333** -0.103200** -0.120765** -0.234799**
Appendix A
Appendix B continued
